




i 
copy No* --_._ , 

4 
. ---.- 

Date Is sued 

3 445b 0349604 5 





1. 
2. 
3 
J .  

4-5. 
6. 

7-12. 
13 
14 I) 
1 5  
16. 
17. 
18. 
19. 
20. 
21 I 

2 2 .  
23. 
214 . 
25. 
2 6 .  
27. 
28. 

70. 
71. 
72. 

73. 

74 . 
7 5 .  

76. 

77 

78. 

79. 

DO.  

82. 

h 
G)!.  . 

IDTTEBl'4AL DISTRTXJTION -- 
C .  E, Center 29. 

30 * 
-. ~ . o l - o q r  .* Llb-cary 

'*eal th  Physics Library 31 
Cenfxal- Research LLibrar 32. 
Reactor I2xperimental- Engineerin:: 33 f 
Library 3'1 
Laboratory Records Dept. 35. 
L a b ~ r ~ t o ~ y  Re~or&s ORRL R.C. 36.  
C. E.  J;msoii 37. 
w. "1. EWES (525) 38-56. 
L. E. Emle t  (Y-12) 5 1  - 
A. 14. Weinberg 58. 
E .  F. Ta--lor 5'3. 
E .  De Shiple:; 60. 
R. C. 3riant 61. 
F. C. VonderLase 62 * 
J. A. Swartovt 63 
s.  c .  Lial 6L. 
P. L. C u l l - e r  65 
J. IT1 Frye, LTr.  66.  
R .  S. L i v i n ~ s t o n  67. 
A .  '1. Snell- 68. 
A. TTollaender 69. 

Phgs i c s 

M. T. Kelfey 
G .  11. Clewett 
A .  S. Rouseholder 
C.  S .  Harri l l  
C .  E .  Winters 
D. W .  Cardwell 
E .  1.1. King 
A .  J. Miller 
D .  D.  Cowen 
C. P. K e i m  
C .  E. iYorrnand 
Eoyd Weaver 
M. J. Skinner 
J. R .  McIVa1ly, Jr. 
Russell 3rzLd-ock 
L. 0 .  Love 
L. E. Burlchart 
3. I,. Cab-en 
P. S. Baker 
E. M. Roth 
R.  €3. Bryflen 
E. J. Murph:,r 
C .  D .  Susano, Sr. 

EXTERNAL D LS%RIBUT T ON 
I_ .- -_cI 

D. 13. BeneCict,  C and CCC, South Charleston 
R. F.  ~ E L C ~ ~ T ,  Cal.iforn5.a I m t i t u t e  of Technology, Pasadena 
A-ir Force Ca~bridge Research Center,  230 Albany Street, 
Canibrirlge, 3!imsachusetts (Radiological Unit 1 
Rartol  Research Foundation, Whf t t ie r  Place ~ 

S+.rartImore Penncyxarania (Ntlelear P2.iysics ) 
Emsch snd Lomb OptLcal Company, Rochester 2,New York (Sc ien t i f i c  
Bureau) 
D e l l  Telep'-one Laboratories, bWrr8:r II113-, New Jersey (Chemical 
PIT -s i c  s Research ) 
Balrd Associates, Tnc 
(Research and Devel-opmeflt, Deppsrtlcent ) 
Univerait;r of I3uffal0, Main Street  Campus, Buffalo, New York 
(T)epartmmt ai Pi-ysi.cs) 
Unfversitv of Sm&liern California, University Park, Los Angeles 7, 
CaliPornfe (Plz,ysics De.r?ar%me-nt) 
C?difornia  In8ti.l;ixte OS T e c b r ~ o l a g ~ ~ ,  1201 East C i l i f o r n i n  Street ,  
Pas atdena 
Carne@e I n s t i t u t e  of Techmlogy, Pittxbureh 13, Pennsylvania 
(At tn :  Dr. T n i n ~ n  P. f; 
Carne 5i e Imtitnti on of Washln @on, G eoph-(rs i c 21 Laborat cry, 
2801 Unton Street, IT. W . ,  hTas?iing+nn 8, D .  2 .  

33 University Road, Canbrldge 38, Massachusetts 

C s z l i  fosnia  (Ne chnni e a1 Engineering ) 

np D e p ~ ~ d ~ n e n t ,  of Chea-j  st;^^) 

f t x t e  oi Teclinclop~, lO?OO Euclid Avenue ~ Cleveland, 
s i c s  DepaslAmn t ) 

C:+ ica~o ,  Iizs.ti+,?lte of Nuclear Studies ,  Ch icqp  37> 

P~tllsaZ.es, Eev "ork (Attn: D. R .  Carr, Reseerch Associate Dzpt.  of Geology) 

siez Dzp-rtuent j 
on t  Geological OSservatol-gr, T0rx-e:~ Cliff, 



85. 
86. 

87 
88. 
39. 
90. 

91. 

32 F 

93 
34 
95. 
96 
97 * 
98. 

99 
100. 
101. 
102. 
103. 
104 e 

105. 
106 " 
107, 
108. 

109. 
110. 
111 
122. 
113 
114. 
1-15. 
116 
117. 
118. 
119. 
120. 

121. 
122. 
123. 
124. 
125. 
126. 
127. 

Duke University, Dizrliarn, North Carolina (Physics Department) 
Fisver  S c i e n t i f i c  Coiiipany, 71L Forbes S t r ee t ,  Pi%tsburgh 19, 
Pennsylvania (Development Departffient) 
Flor ida Stat;:: University, Tal Laliassee, Flor ida (Department of Physics) 
Georgia I n s t i t u t e  of Technology, Atlanta,  Ceorsia (Chemistry Dept.) 
€3. F. Goodrich Resemch Center, Breclcsvi l l e ,  Ohio (P lys ica l  Research) 
Harvard University, Cyclotron LaboratorTr, Cambridge 38, Massachusetts 
( P ~ J S  7 c s nepartn:ent; 
Harvzrd University Medical School, 25 Shattuck S t r e e t ,  Boston 15, 
Mas s aclius e t  t s 
I l l i n o i s  I n s t i t u t e  of Technology, Technology Center, Chicago 16, 
I l l i n o i s  (Department of Chemistry) 
University of Il l iLiois,  Urbana, I l l i n o i s  (Physics Department) 
Indiana University,  Bloomingtoa, Indiana (Physics Department ) 
S t a t e  University of Iowa, lova City,  Iowa (Physics Department) 
Johns TTopkins Univei-si t y ,  BaltZmore 18, Maryland (Physics Department ) 
Kansas S t a t e  College, Manhattan, Kansas (Department of Physics ) 
University of Michigan, Ann Arbor, Michigan (Chemistry and Physics 
Departments ) 
Michigran State College, E a s t  Lansing, Michigan (Physics and Astronomy) 
TJniErsi ty  of Minneso-La, Minneapolis, Minnesota (Physics Department) 
Hations1 Naval. Hedf-cal Center, Bethesda 14, Maryland (Biochemistry Div.) 
Northwestern University, Evsnston, I l l i n o i s  (Departriient of Physics) 
Univzrsity of Notre Dame, Notre Dame, Indiana (Physics Department) 
Cak Ridge I n s t i t u t e  of Nuclear Sturlies, Oak Ridge, Tennessee 
Ohio S t a t e  University, Columbus 10, Ohio (Chemistry mid Physics Departments) 
Universi ty  of Pennsylvania, Phi ladelphia  4, Pennsylvania (Pnysics Dept.) 
IJniversity of Pitts'ourgli, Pi t tsburgh 13, Pennsylvania (Radiation Ub. ) 
Ttte Presbyterian Iiospital ,  $1 North 39th S t r ee t ,  Philadelphia. 4, 
Pennsylvania ( l e d i c a l  ) 
Princeton University, Palmer Physi-cal Zaboratcry, Princeton, New Jersey 
h r d u e  University, Lafayette, Indiana (Physics Department) 
Reed College, Portland, Oregon (Physics Department) 
Rice I n s t i t u t e ,  P.  0 ,  Box 1892, Bouston, Texas (Physics Department) 
Rutgers Un3 vers i ty ,  N ~ T  Branswick, Eew Jersey (Physics Department) 
Stanford University, STanfoi-d, Cal i forn ia  (Microwave Laboratory) 
University of Tennessee, Khoxvillp, Tennessee (Physics Department) 
Vanderb4 It University, Nashville, Tennessee (Physics ) 
UnJ vers l ty  of Utah, Sale Lake City, U t a h  (Physics Department ) 
University of Washington, S e a t t l e  5, Washington (Physics Department ) 
Washington University, St. Louis 5, Missouri (Chemistry) 
WEtsliington UEEversi-ty School of Eedicine, St. Louis 10, Missouri 
(Department OE ~ z d i c i n 2  ) 
State Colleee of Washingtan, Pullnmi, IJashin&on (Chernistry ) 
Wayne University-, Detroi t ,  Michigan (Chemistry Department) 
W e  s le ysn Unive r s it y, Mi adle t own, Came c ti cu t  ( P h p  i c s De p a r t  ment ) 
University of Wisconsin, !jlzd-ison 6, Wisconsin (Physics) 
A and M College of Texas, Physics Depa,rtment, College S ta t ion ,  Texas 
Louisiana State  University,  Physics Department, Baton Rouge, Louisiana 
BY. David B. Langmir,  If .  S. Liaison Off icer ,  c/o Atomic Energy 
Conmission, Canada Limitea, Chalk River, Ontario, Canada 
Given dis t r ibuiLon as sholrfi iil TID 4500 u.nder Physics Category. 

DISTRIBUTSON PAGE TO BE RZMOVED IF REPORT IS GIVEN PUBLIC DISTRIBUTION 



-5- 

ABSTRAMI 

TUs inventor;r lists the i s o t o p a  which have been concentrated 
eleetronmgnetically, along with theis enriched zbund-aaces, the 
element weights, and product forms cavailable i n  iniLligram 
cpan t i t i c s  to mers on Atomic Energy Camission projects  and 
i n  univers5-t:- and inrlustrial laboratories. Occasional isotope 
lots 
isotopic erbttn?-!ance in3icates  Iihibt my be e;,rpeeted on inventory 
rep1.eni.s hnent . 

rre l i s t e d  v%ch have Been exhauster? but t h e i r  enrichecl 
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Tnis report of electromgaetfcaLly exriehed isoto9es is revised Frequently 
t o  include a l l  isotopes trliich are ava i lab le  f o r  use, or have been enriched 
and are i n  the process of chemical s e f inemnt .  
each enriched sanple and 
a l s o  listed. 
but  are not available a t  present .  

A l l  weigWs l i s t e d -  are elements weights converted from compound weights by 
standard gravimkric f ac to r s .  

Isotopic abundance data not i n  this report, such as concentrations of other  
isotopes in the lot or chemical purity, will be submitted upon request. 
Spectrographic analyses and conplete i so topic  abundance data w i l l  be for- 
wardet' w i t t .  a l l  sbipmnts  or as soon as avai lab le .  

The isotopic abundance of 
am-mnt of each isotope i n  t he  inventory are 

The l is t  also includes some isotopes which 'nave been concentrated 

REQWTS FOB ALLOCATION 

Isotopes produced by the electromagnetic process are avai lah le  i n  milligram 
quant i t ies  for d i s t r ibu t ion  on 1oa.n and may be requested b;/ using Form 
AEC-100. 
U. S. Atomic Energr ~om!ission, P. Q, EQX E, Oak Ridge, Tennessee. 

The conpleted foms chould be returned 'co the  AEC Isotopes Division, Oak 
Ridge, Tennessee, who pass on a l l  requests for  a l loca t ion .  If the  requester 
wishes t o  nmil. t h e  reqyzst forms and purchase oriier at; one t i m  t o  the S tab le  
Isotope ReseaPith and. €%-duetior Division tl?_e;; w i l l  forward the  request form 

Copies of this form Ea:[ 'be obtained from the  Isotopes Divir;ion, 

to the A%c f o r  &pproval. 

PTJRS:'ASE OBDBS 

All purchase orders are Lo be sent to Stable Isotope Research and Production 
Division, Attention: D r .  C .  P. K e i m ,  Oak Ridge National Laboratory, P. 0. 
~ Q X  P, Oak Ridge, Tennessee. One copy of the approved Form AEC-100 must 
a~ccompnny the puxk8sz order m have been forwarded t o  the szpplier by t'ne 
AEC lao-boopes D i v i s i o n .  

SEIPPIlG 

Packaging and shipping of electrmnagnetlcally enriched isotopes by the 
supplier are done on Wednesday of each week in order .that shipments my be 
processed m o s t  expedl t  i ous Pya 

LOAW PERIODS 

Users of stable isotoges T J ~ O  need extensions of t1iei.r loan periods should 
?mite  t h e  AEC Isotopes Di~d.sion, Oak Ridge, Tennessee 



FtE?ITJRNEI) ISOTOPES 

All e l e c t r o m g n e t t c a l l y  enriched isotopes are t o  be returned t o  t h e  suppl ier  
vhen t'ne user has corqleted his need f o r  them. 
portions of the  origi-nal. shipmeat will be replaced i n  t h e  inventory. 
i s  possible and economical t o  do s o  the  suppl ier  w i l l  recover enriched isotopes 
from products returned by t h e  user .  

A11 unwed and uncontaminated 
If it 

Returned syiipments are t o  be sent Lo Stable  Isotope Research and Production 
Division, Attent i ion:  Di-. C, P. K e i m ,  Oak Ridge National Laboratory, P. 0. 
Box P, Oak Ridge, Tennessee. A n  out l ine  of t h e  treatment the isotopes 
have received shoul-d acconpanZ7 Lhe shipment t o  a i d  i n  chemical recovery 
of the isotopes.  

SPECIAL SERVICES 

A l l  isotopes v l l l  be shipped i n  the  product form listecl i n  t h i s  inventory 
unless special  amangements ar? mde vith t h e  supplier f o r  f i r t h e r  
chemical. processing; an estimate of the cost  f o r  additional chemistry 
vi7 1. be furaishecl by the suppl ier  i f  requested e 

If i so topic  abundmce analysis  services are needed by users they  should 
contact the Isotope Resear@b and Production Division, Oak Ridge National 
Labtsratoory, regarding their s p e c i f i c  needs; an estimate of t h e  cos t  w i l l  
be furnished i f  Tequested. 

"he user  i s  inv i ted  t o  contact, th? Stable Isotope Research and Production 
Djvision, O m ,  regarding t h e  la tes t  inventory quant i t ies  of e l e c t r o -  
magnetically cnric'ned s t a b l e  isotopes and t h e i r  i so topic  and chemical 
analyses; the Division i s  also ready t o  assist i n  technica l  problems re- 
l a t i v e  t o  sta73l-e isotope uses. 
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Atomlc No. 

4 
5 

35 
48 
20 

6 
$8 
17 
24 
29 
31 
64 
32 
72 
49 
17 
26 
57 
02 

3 
12 
80 
42 
60 
28 
8 

45 
78 
13 
75 
37 
62 
3 '4- 
14 
'47 
38 
16 
52 
81 
50 
22 
71b 
23 
30 
bo 

Ant irnony 
Barium 
Bergr l l iwa  
Boron 
Bromine 
Ca3miLUn 
Caleim 
Carbon 
Cerim- 
Chlorfne 
Chromium 
Copger 
CaSLitm 
G d o l i n i m  
Germanium 
Hafnium 
Ind ian  
~ l d s t u n  
I ran 
Lan t h a m  
Lead 
Lithium 
lb&lea ium 
Mercury 
Molybdenum 
233 odymiu3l 
Ri cke 1 
oxygen 
Palladium 
FlC%t;inWfl 
POtE3SSiUlIl 

Rhenium 
Eubi d ium 
Samarium 
Selenium 
S ili c on 
S i lver  
Stsont ium 
Sulfur 
Tellurium 
ThEt l f i tLJ  

Tin 
Tit an iua 

Vanadium 
Zi-ne 
Zirconium 

Tungsten 

3 
14 
7 
14 
13 

2 
7 

3- J_ 
6 
12 
2 

79 
2 
29 
24 
17 
40 
37. 
21 
26 

2 
6 
8 
31 
2 
2 
21 
4-g 
9 
8 
114. 
9 

42 
16 
43 
14 
38 

4 
15 
0 
7 
2 

1 5  
18 
2 
12 
6 
9 
11 
2 
1 
10 
0 
9 
0 

Go 
2 

29 
10 
14 
33 
26 
1-7 
14 
0 
0 
8 

23 
2 
2 
1.3 
43 
10 
8 
9 
6 

3 ft 
12 
55 
9 

17 
3 

LO 
22 

6 
73 
61 
3 
35 
9 
66 
32 
18 

0 
37 
41 

59 
68 

16 
3.2 
72 
64 
25 
18 
33 
16 
90 
29 

130 
6h 
50 
7 
Q3 
71 

1,933 
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FiCTROMAG~~%TICALLY C OT6C-W IS GTOPES 

El@ 3.e nt IS OTGP I C AEQEDANCE AVAILAELE FOB SHIPIIEXT 

I s o t o p  1:atursl Enriche2 Lot (vdl l igrars  ) Form 

Lithium 

and (aton: percent) Element Weight Product 

L i  6 7 . '4.3 95 -2 m 5 3 7 w  50 Li2S04 

L i  6 7.113 95 .T ED 5 3 7 w  15 Li2S04 

L i  6 7 e h3 88.22 EZ 627(e) 12 Li2S04 

L i  Sol,. 
2 

Li 6 7.43 31.5 FY 745(N 25 Li2S04 

Lj. 6 7. jt.3 97.028 FY 745w 175 Li2S04 

L i  G 7 ."1.3 93 * 78 GD 76h-(e) 250 Li2S04 

T,i 7 92.57 99.91 I 26(a) 10 Li2S04 

ii. SO,+ 
2 

L i  7 92 .T7 99 -8 BQ 265(nr) 710 Li2S04 

L i  7 92-57 p8.h cu 3 7 9 w  4,546 Li2S04 

L i  7 92.57 33.86 EZ 5 2 ~ i e  3,563 Li2SOjk 

L i  6 7Jr3 94 .07 FI  667(a) 25 

Li  7 32 57 99.5 AR 140(a) 713- 

L i  7 92-57 ca 99.99 GE 767(j) 1,000 Li2SO), 

I Boron 

a 10 1-3.57 86 "178 DP 4Sl(a) 40 H3D03 

B 10 19 * 57 * FV 734(a) 1,679 53b03 
B 10 13 I 57 * GF 769(a) 550 e3u03 
E) 11 80 -43 ft 

BPI 250(a) 10 H3B03 

B a1 80. k'j  *- DP 1!.82(a) 200 I13B03 

R 11 80.43 97.77 rn 7 3 5 i 4  195 E3B03 

B I1 80 -43 GF 769(a) 870 H3B03 
-"- 

I I 
x- - Analysis Imcomplete 
*+ - Refinement Incomplete 
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Sj.licon (Cont 'd) 

Si 28 92 1-7 

si 28 32.17 

Si 23 4.71 

Si 29 4.71 

Si 30 3.12 

si 30 3.12 

Si 30 3.12 

Si 30 3.12 

99.16 

-* 
68.62 

x- 

63.3 

49.6 

61+ .Ob 

3- 

EB ?&(a) 

GC 76l(a) 

m 525(4 

GC 762(a) 

AI-AJ 105-108(a) 

sw 282(a) 

E3 52?5(Eb) 

CC 763(a) 

9,041 

9,550 

90 

870 

50 

350 

48 

690 

5j.02 

5i02 
SiO* 

5102 
5102 
5102 
5102 

5102 

s 33 C .Bc 9.3 ES 537(a) 0 

s 33 0 .oo -E GB 75&) 350 Cd-S 

s 34 4.29 20.65 cx 393M 0 

s 34 4.29 5.38 cx 3 9 3 w  59 5 

s 34 4.29 14.92 ES 598(a) 991 CAS 

s 34 k .29 * GB 759(a) 1,400 CdS 

s 36 0.02 0 "08 ES 5 3 9 w  24 cas 

s 36 0.02 +G GB '760(a) 10 CdS 

* - Analysis Imcomplete 
*3C - Refinement Inconrplete 



Potassium 

99.5 

9 - Anal;.sio Imcoqletc 
*+t - Refinement Inconplete 



98.6 

99 097 

98.9 

99 

99 098 

99.98 

* 
28.3 

82 0 52 

a. 17 
x- x 

37.56 

72 113 

67.95 

85.4 

96 *? 

97.90 

114 

L,Ot;O 

5 f 825 

35,259 

28,733 

44,756 

97,500 

393 

140 

355 

43 

0 

295 

40 

0 

488 

CaO 

CaO 

CaC03 

CaC03 

@a.C03 

CaG03 

cac03 
cam3 

CaC03 

CaC03 

cac03 

3 CaCO 

CZCOS 

cac03 

* - Analysis Imcoixplete 
*> - Refinement Incomplete 



7-97 

7.97 

7.97 

'7.97 

7.97 

7.41 

7.41 

7.41 

73 50 

73 50 

7 3  *YO 

73.50 

5: .a44 

5.64 

4.64 

s .48 



88.3 

99 .I4 

99 a 14 

99.1 

97 0 1 

88 .?9 

92 .I 

p(? .oQ 

8.3 “I 

88.95 

I ron 



x - Analysis Imcoqplete 
** - Xefinment Xncorcplete 
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.x. - Analysis I w o q l e t e  - Refinement Incomplete 
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Nickel 

r{i 52 

m 58 

Ni 58 

~i 58 

m Go 

Ni 60 

mi 60 

Ni 60 

p J i  50 

~i 61 

Ni 61 

Ni 61 

E i  62 

Ni 62 

Ni 62 

172 62 

Ni 64 

Ni 64 

N i  64 

57.4 

57.4 

67.4 

67 "4 

26.7 

26 -7 

26.7 

26 .a 

26.7 

1..2 

L -2 

1.2 

3.8 

3.3 

3 -8 

3.8 

0.88 

0.85 

0.88 

Mi0 

NiO 

N i O  

N i O  

NiO 

NiO 

NiO 

N i O  

NiO 

NiO 

Nib 

Ni 

N i O  

f J i 9  

Copper 

cu 63 69.09 97 .o A 1(ar) 960 CUO 
i t  - Analpis Im@oi~plete 
** - Refinement Iiiconglete 
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;errmaim 

Ge 70 

ra? 70 

ix 72 

Ge 72 

Ge 73 

Ge 73 

Ge 74 

Ge 74 

Ge 76 

Ge 76 

20 .&3 

20.63 

27 . 11-1 
27.4i 

7 .  Qb 

7 . a  

34 37 

16.37 

7.75 

7.75 

88.1 

91.38 

85" .2 

311- e 86 

68.9 

78. O ~ C  

95.2. 

95 .&o 

81.02 

79.3 

29 

10,210 

860 

15,537 

86 

3,6% 

1,360 

17,620 

li., 697 

122 

Se 74 0.84 33.06 PG 654(b) 0 

se 76 9-15 't3.5 AN 126(a) 10 Se 

Se 76 9 .I5 41.5 BS 269(a) 600 Se 
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9.15 

9 b3-5 

9.15 

7.53 

?-53 

7 153 

T .  53 

7.53 

7.53 

7-53 

7.53 

7.53 

7 *53 

23.62 

23.62 

23.62 

23 .& 

23.62 

23.62 

23.62 

23.62 

Se 

Se 

Se 

Se 

Se 

SE! 

Se 

Se 

SC? 

Se 

Se 

S e  

Se 

Se 

Se 

Se 

Se 

SE! 

$e 

Se 

Se 

S@ 

Si? 



281 

1,520 

257 

1,136 

41 

4.54 

853- 

96 

1, m7 

33-4 

260 

1,081 

460 

109 

Se 

Se 

Se 

Se 

Se 

Se 

8e 

S€? 

Se 

Se 

Se 

S e  

SC 

Se 

Bromine 

BP 73 50.57 86.96 E J  552(a) 3-90 AgBr 

Br 81 49 I) '1-3 96.81 E J  553(a) 217 A@Br 

Rub i.dium. 

* - Analysis Imcomplete 
** - Refinement Inconplcte 



-25 - 

SY 84 O.Jj6 63.68 

~r 86 9.86 69 *9 

SP 86 9 3 6  89.02 

SP 86 9.86 83.44 

51.0 



-26- 

* - Analysis Imcorrrplete 
** - Rerinenent Incomplete 



l?a.LZadFum 

Pa 202 0.8 x GC 77o(a) 280 pa 
* - Analysis Imcomglete 
** - Befinement Incomplete 



* - Analysis Imompletc- 
** .. Refinement Incomplete 



Cd 110 

Cd S L l  

Cd 1.11 

Cd 112 

ca u2 

ca 113 

Cd 113 

Cd 114 

Cd 114 

c"d 3-24 

ea 3.16 
cd 116 

52.43 

12.86 

E ,86 

23 079 

23 07.9 

22.34 

12.34 

28.81 

28.81 

28 81 

7.64 

7.66 

&dU 

cdo 

cdo 

cdo 

odo 

cao 

CdO 

m.0 

cdo 

cao 

4.22 

4.22 

4.22 

4.22 

4.22 

95 -78 

95 

95 -78 

.n - Analysis Imcourpletc 
** - Refinement Incomlete 



-30- 

0 

187 

138 

82 

28 

535 

0 

90 

116 

49 

3m 
304 

4.,l~-i.h 

6,260 

4,425 

2,913 

288 

182 

* - Analysis Imcoxplete 
*++ - Xcrinement Ineonplete 



(
?
 

cel 
c
 

#
 

m
 
2
 

t- 

-
c

;
 

m 
F1 
r
l 

Ec 

e3 
w

 

6
 



Element ISOTOPIC ABIRID~CE AVAILABLE FOR SHIPEW 

Isotope Natural Enriched Lot (milligram ) Form 
ana (atom percent) Element Weight Product 

3;s. .53 

32"53 

32 053 

32 .yj 

32. j 7  

32 5:3 

32.53 

b .68 

4.68 

4.68 

4.68 

4.68 

4.68 

5 489 

5.89 

5.89 

5.99 

5.89 

5 989 



Ilr -33 - 
~CmOmGhmIc~Y C O I T c m m  1sOTmm 

Element ISOTOPIC A,mm3UCE A V A I W L E  FOR SH- 
and { aton: percent 1 Elemnt  Weight Product 

IsoCop % t u r d  Enriched Lot  (milligrams 1 FOZTlI 

Antimony (Cont d 1 
Sb 121 57.25 

T e l l u f l m  

* 120 
Te 1x> 

T@ 3.22 

Te 122 

Te 122 

Te 123 

Te 123 

Te 123 

0 .a94 

0.094 

2.46 

2.46 

2.46 

0.86 

0.86; 

0.86 

4.61 

5.67 

4. -67 

4.57 

4.67 

6 . g  

6 *97 

6 a913 

6 097 

0 

0 

19 

50 

33 

7 

67 

114 

56 

22 

0 

555 

548 

38 

2,230 

264 

209 

n - AnaPj3is Imcomplete 
w+ - Refinement Incomplete 



- 34." 

ELECTROPdAGHETICALLY COX$CEpTTRAW ISOTOPES 

Element ISOTOPIC A5UiTDANCE AVAILAELE FOR SHIPEENT 
and (atom percent )  Element Weight Froduct 

Isotope rJa tura l  Enriched Lot (milligrams ) Form 



-35- 
3ZLEC~OWGhWSCAwu C O l i C ! ~ ~  ISOTOPES 

Element ISCXWPIC AEtIEDAECE AVAfLABWE FOR SHTPEBHT 
and (atom percent) Element Weight Product 

Isotope Eatural Enriched Lot (milligrams ) Form 



-36- 

ELECTROMAGIjETICALLY COEilCEMTRATED ISOTOPES 

Element ISGTGPEC A3UKDAXGE AVAILILSLE FOR SHIPl4EXiT 

1so"cpe Natural Enriched Lot (milligrams ) Form 
and (atom percent) Eleaent Weight Product 





EI;ECTROMAGh%TICALLY COXCENTRATED ISOTOPES 

Element ISOTOPIC GTJZDAiqCE A V A I W L E  FOR SHIP”2 
and (ztoc; percent) Element Weight FToduct 

Is o-b a;? 2 Kat u r d  E m  i c hed. Lot (milligram ) Form 

S-lIla ( CCPTlt ’ d 1 

* - Analysis ImcoxpLete 
*++ - Xeiinement Incomplete 



JE - Analysis Incomplete 
** - Relinemerit Incomplete 



Elei2en-t ISGTOPIC AGUTdDAI'?CE A V A I M L E  FOR S R ~ X E X T  

Is 0-bop Xatural E m 5  ched Lot (milligram ) Form 
ai13 ( z t o x  pelcent) Elexent Weight Procluct 

m.ngs%;en (C0D.t 'a) 

* - Analysis Imcomplete 
** - Refincxent Incomplete 









-Jc4- 

FiECTROHAGNTTICALLY '2 Ol?CE€?TRATED ISOTOPES 

Elenent ISOTGPIC ALLTDAXCE A V A I W L E  FOR SEIPI.33NT 

Isotope 1Tatural Enr i  chec? Lot (irdlligrams ) Form 
alia ( ator,, percent) Eleaent Weigh% Product 

1.8 

16 69 

23 .h 

27.0 

25 .TO 

5.30 

75.67 

77.9 

71.3 

71.3 

81.0 

54.93 

yj eo2 

61,. 55 

48.2 

48 "2 

66.8 

66.8 

61 .e6 

26.81 

gs .I" 

92 .a 

82.10 

8-J 

38 

13 

355 

1,170 

3,170 

278 

255 

238 

1,018 

0 

3,156 

8,726 

3.81 

553 

512 

I, 300 

529 

11 609 

8,802 

33 

nao 

846 

* - Analysis Lmomplete 
** - Refinement Incomplete 



Pb 208 51.51 ?5 11 41 




